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REINFORCING SUPPORT FOR PLASTIC
PIPE

RELATED APPLICATIONS

This application 1s a continuation-in-part of application
Ser. No. 10/290,261 filed on Nov. &, 2002 and entitled
“Reinforced Wrap For Plastic Pipe” the priority date of
which 1s claimed herein.

BACKGROUND OF THE INVENTION

This mvention relates generally to large diameter flexible
pipe for example, plastic pipe, used 1n underground drainage
systems and more particularly to a pipe having a reinforcing
and strengthening preassembled drainage line member con-
taining lightweight ageregate placed on the outside of the
pipe to prevent deformation of the pipe under load and to
resist deflection and provide 1mpact resistance during ship-
ping and handling of the pipe and placement of the pipe mnto
a trench. Normally gravel i1s placed around the pipe in the
trench. The lightweight aggregate replaces the gravel and
enhances drainage around the pipe while providing struc-
tural support thereto.

In recent years thin walled, cylindrical plastic pipe con-
structed of high density polyethylene (HDPE) has been
successiully substituted for prior concrete and metal pipe 1n
constructing drainage systems for culverts, cross drains,
storm sewers, land fills, and other public and private con-
struction. The diameter of the larger pipes range from about
12 1nches to 60 1nches and are manufactured 1n about 20 foot
lengths. Depending upon the application the pipes may be
corrugated both internally and externally, corrugated exter-
nally with a smooth interior surface or provided with both
smooth interior and exterior surfaces. The depth at which

these pipes can be buried 1s from about 12 inch soil cover to
as much as 60 foot soil cover.

These large diameter plastic pipes are subjected to various
forces during ftransit from a manufacturing facility or a
warchouse to a job site and while the pipe 1s being handled
at the job site which tend to distort the pipe from its normal
circular cross section. Although the pipe 1s reasonably rigid
the forces may tend to flatten, bend or dent the pipe.
Similarly, once the pipe 1s installed in the underground
trench and the pipe 1s then covered with the backiill material,
the weight of that material may deform the pipe from its
normal circular cross section to an out of round condition. In
addition, once 1 place and covered by gravel and fill,
vehicles driving over the pipe, e.g. when the pipe 1s buried
under a road, subject the pipe to substantial loads which tend
to deform the pipe.

It would be advantageous to provide such large diameter
flexible plastic pipe with a system which alleviates those
cflection and deformation problems while facilitating
ramnage around the pipe and the invention as described
ereinbelow was developed for that purpose.

-

C
C

SUMMARY OF THE INVENTION

Accordingly the primary object of this invention 1s to
provide a simple, inexpensive reinforcing and drainage
system which helps maintain the structural integrity of a
large diameter flexible pipe, resists deflection and deforma-
tion of the pipe under load and replaces the gravel to provide
for drainage around the pipe.

In one form, this object 1s accomplished by providing a
reinforcing system comprising at least one preassembled
drainage line member which includes an outer flexible
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perforated sleeve member, e¢.g. tubular nylon netting or
mesh, filled with loose aggregate 1n the form of lightweight
materials, for example, a plurality of crush resistant
expanded polystyrene (EPS) beads tightly bound within the
net, the member being secured on the outside surface of the
pipe to strengthen the pipe and to provide drainage around
the pipe when it 1s placed 1n a trench. A thin walled flexible
plastic conduit may be provided within the member, with the
lightweight materials surrounding the conduit and being
bound thereby by the plastic netting.

In another form, the drainage system may be constructed
by digeing a trench of generally rectangular cross section,
placing a preassembled drainage line member as described
above 1n each of the corners at the bottom of the trench, and
placing the cylindrical pipe within the trench so that the
preassembled members almost fill the open area or haunch
formed by the diverging side walls of the bottom of the pipe
and the side walls and bottom of the trench. The flexible
preassembled members generally conform to the configura-
tion of the open area to almost fill the area and to provide
reinforcement and load bearing support to the side walls of
the pipe.

Similarly, when two pipes are to be placed side by side 1n
a trench, a preassembled drainage line member may be
positioned on the bottom of the trench so as to occupy and
generally conform to the configuration of the open area or
haunch formed by the diametral line of the pipes, the
diverging side walls of the bottom of the pipes, and the
bottom of the trench, thereby providing load bearing support
to the adjacent side walls of both pipes.

As with the first embodiment, 1n this second embodiment
the preassembled members also provide drainage around the
pipe and alleviate the need for gravel, thereby reducing labor
and material costs.

Further objects and advantages of the invention will
become apparent from reading the following detailed
description of the invention wherein reference 1s made to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a generally perspective view 1llustrating a first
embodiment of the invention 1n which a reinforcing member
1s wrapped helically along the length of a large diameter pipe
to strengthen the pipe;

FIG. 1a 1s a schematic illustration of the embodiment of
FIG. 1;

FIG. 2 1s a perspective view of one form of the reinforcing,
member surrounding the pipe 1n FIG. 1;

FIG. 3 1s a perspective view of another form of the
reinforcing member;

FIG. 4 1s a generally perspective view of a second
embodiment of the invention 1n which reinforcing members
extend longitudinally on the outside surface of a pipe.

FIG. 5 1s a schematic end view of a dramnage system
constructed by first placing reinforcing ageregate members
in the corners at the bottom of a trench before setting the
pipe therein;

FIG. 6 1s a schematic 1llustration similar to FIG. 5, but
with at least two pipes set in the trench.

DETAILED DESCRIPTION OF THE
INVENTION

As 1llustrated 1n FIG. 1 and FIG. 14, the first embodiment
of the mvention includes a large diameter plastic pipe 10
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constructed for example from HDPE material having a
predetermined length, for example about 20 feet, and a
reinforcing, flexible, generally cylindrical preassembled
drainage line member 12 tightly helically wound around the
outside of pipe 10 from end to end of the pipe to strengthen
the pipe and to enhance the ability of the pipe to resist
deflection and deformation under load.

Flexible reinforcing member 12 may be constructed as
illustrated 1n FIG. 2 and includes a central flexible corru-
cgated conduit 14 surrounded by a plurality of lightweight
plastic aggregate 16 held in place by a surrounding plastic
net or mesh 18 and suitably tied at its end to conduit 14.
Member 12 can be manufactured to any desired length to

accommodate any length and diameter of pipe 10.

Alternative cylindrical member 124 illustrated 1n FIG. 3
1s essenfially 1dentical to member 12 1n FIG. 2 except that
conduit 14 has been omitted and each end of net 18 1is
suitably tied by a fastener 20 to hold the aggregate 16 within.
The outer diameter of members 12 and 12a can vary, e.g.
between 3 1nches and 36 inches depending on the diameter
of the pipe 10 which can be as large as 6 feet or more.

The reinforcing aggregate units illustrated in FIGS. 2 and
3 are the same as those illustrated in FIGS. 2 and 3 of U.S.
Pat. No. 5,015,123 which 1s owned by the same assignee of
this invention. Those members can be manufactured by the
method and apparatus described in the 123 patent or
preferably by the method and apparatus 1llustrated in U.S.
Pat. No. 6,173,483 which 1s also owned by the assignee of
this application. The disclosures of the 123 patent and the
‘483 patent are incorporated herein by reference in their
entirety.

The aggregate 16 are discrete water impervious, water
resistant, crush resistant, lightweight plastic elements, pret-
erably expanded polystyrene (EPS) beads of the type which
are 1llustrated in U.S. Pat. No. 6,467,996 which 1s also
owned by the assignee of this application. Beads 16 are
firmly bound within net 18 but yet member 12 1s flexible
enough so that 1t may be tightly wrapped around pipe 10 1n
helical fashion, preferably with adjacent coils abutting each
other. Each end of member 12 may include a generally
cylindrical coil 13 at an end of pipe 10. Member 12 can be
suitably fastened on pipe 10 e.g. by straps 15.

As mentioned above, the reinforcing wrap member 12
which 1s wound tightly around pipe 10 strengthens the pipe
and enhances 1its ability to resist deflection, for example,
bending, denting, or flattening of the pipe during handling
and transportation and deformation under load when 1t 1s
placed mto the trench where 1t 1s subjected to the load of the
backiill material which 1s placed on top thereof and forces
caused by vehicles passing thereover. In addition, during
fransportation wherein a number of pipes are normally
placed side by side and on top of each other on a flat bed,
the reinforcing coil member 12 minimizes and cushions any
impact between adjacent pipes 10 and thereby prevents any
indentation or marring or other damage to the outside
surface of the pipes and helps maintain the structural of
integrity of the pipes.

The reinforcing aggregate members 12 are very light in
welght, easy to handle, and add very little cost to the pipe
itself while substantially increasing the strength of the pipe.
In addition, when pipe 10 and member 12 attached thereon
are placed in a trench, the EPS aggregate beads 16 provide
drainage around the pipe and structurally support the pipe in
use. Beads 16 replace gravel which has been used 1n prior
conventional installations. As a result the invention reduces
substantial labor and material costs 1n constructing drainage
systems.
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The member 12 may be quickly and easily attached to a
pipe 10 following the manufacturing of the pipe by simply
first attaching one end of member 12 to one end of pipe 10,
slowly rotating pipe 10 while moving the remainder of the
wrap linearly along the rotating pipe so as to wind the wrap
in helical fashion around the pipe, and then finally attaching
the other end of the wrap 17 around the other end of the pipe.
Although 1t 1s preferable that adjacent coils abut each other,
the pitch between adjacent coils of the wrap 12 can be varied
by varying either the speed of rotation of pipe 10 or the
speed of linear travel of the wrap along the pipe, or both.

Thus, 1t 1s clear that the 1nvention of FIG. 1 accomplishes
the objectives set forth 1nitially hereinabove and provides a
simple, mexpensive reinforcing and strengthening system
for large diameter plastic pipes. While the reinforcing sys-
tem 1s 1llustrated as constituting the helical wrap member 12,
in some applications the system may include a plurality of
separate cylindrical wrap members spaced along the length
of pipe 10.

The second embodiment 25 of the invention illustrated 1n
FIG. 4 includes a plurality of members 12 or 12a secured
circumferentially around the outside of the pipe, each mem-
ber extending longitudinally from one end of the pipe to the
other. The members are secured to pipe 10 by straps 30
which wrap circumferentially around the members and the
pipeE.

As with the first embodiment of FIG. 1, the longitudinally
extending members 12 or 12a of embodiment 25 strengthen
the pipe. When the assembly 1s placed 1n a trench, the
members containing beads 16 provide drainage around the

pipe, replacing the gravel and thereby reducing labor and
material costs.

The longitudinally extending members 12 1n FIG. 4 may
be selectively positioned around the circumference of pipe
10 to strengthen a weak arca 1n a pipe installation. For
example, when two pipes are placed side by side 1n a trench
in abutting relationship, an open area or haunch 19 formed
below the line of contact of the pipes, the diverging side
walls of the bottom of the pipes, and the bottom of trench.
This open area may weaken the pipe assembly which may
deflect and deform under load. To avoid this, members 12
may be strategically positioned on one or both pipes to
almost fill that open area and thereby provide full support for
the pipes.

Referring now to FIG. 5, instead of attaching the rein-
forcing ageregate members 12 or 12a to a pipe 10 prior to
placement 1n a trench, a drainage system may be constructed
by first digging a trench 30 of generally rectangular cross
section and of a desired depth and width. Next one or more
longitudinally extending preassembled aggregate members
12 or 12a are placed in each of the corners 32 and 34 at the
bottom of trench 30. A large diameter plastic pipe 40 1s then
set 1n the trench resting against members 12 which, because
they are flexible and because beads 16 are displaceable
within net 18, generally conform to the configuration of the
corner area or haunch defined by the diverging side walls 42
and 44 of the bottom of the pipe and the side walls 46 and
48, respectively, and bottom 50 of the trench 30. Members
12 almost fill those corner areas and afford load bearing
support to pipe walls 42 and 44, thereby preventing defor-
mation of pipe 40 under load after 1ill material 1s placed on
top of the pipe to fill the trench.

The drainage system of FIG. 6 1s similar to FIG. 5, except
that two large diameter pipes 40a and 40b are set side by side
in a trench 30a. To construct the system, one or more
longitudinally extending preassembled aggregate members
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12 or 12a are placed m the corners 32a and 344 and on the
center portion 51 of bottom 50a. Pipes 40a and 40b are then
set 1n the trench resting side by side against members 12 1n
corners 32a and 34a, respectively, those members 12 gen-
erally conforming to the configuration of those corner areas

and providing load bearing support to the adjacent pipe
walls 42a and 44b as described with respect to FIG. 5.

In addition, pipes 40a and 40b rest on members 12 1n the
center portion 51 of bottom 350a, causing those central
members 12 to generally conform to the area or haunch
formed below the diametral line of the pipes, the diverging
side walls 44a and 42b of the bottom of the pipes, and the
bottom 50a of the trench. As 1n the corners, those central
members 12 fill the open area 1n center portion 51 and
provide load bearing support for pipe walls 44a and 42b.

In drainage systems such as those illustrated 1in FIGS. 5
and 6, using preassembled members 12 or 124 1 place of
conventional gravel significantly reduces labor and material
costs, reduces 1nstallation and construction time, while at the
same time providing load bearing support for the pipes
which prevents deformation thereof.

The mnvention may be embodied 1 other specific forms
without departing from the spirit or essential characteristics
thereof. The present embodiments are therefore to be con-
sidered 1n all respects as illustrative and not restrictive, the
scope of the invention being indicated by the appended
claims rather than by the foregoing description and all
changes which come within the meaning and range of
cquivalency of the claims are therefore intended to be
embraced therein.

What 1s claimed 1s:

1. A drainage system comprising a trench of desired
length and width and including a pair of side walls spaced
from each other and a bottom extending between said side
walls to define a corner with each of said side walls; a
flexible generally cylindrical preassembled drainage mem-
ber positioned 1n and extending longitudinally along at least
one of said corners of said trench, said preassembled drain-
age member including an outer perforated sleeve member
and a loose aggregation of discrete, crush resistant, light-
welght elements enveloped and bounded within said perto-
rated sleeve member; a generally cylindrical pipe at least
twelve 1nches in diameter resting on the bottom of said
trench and engaging against said preassembled member, said
member generally conforming to the configuration of the
corner arca defined by the respective side wall and bottom
of the trench and the adjacent wall of the pipe to support the
wall of the pipe and thereby prevent deformation thereof
under load.

2. A drainage system as defined in claim 1, wherein
another flexible preassembled drainage member 1s posi-
tioned within the other corner of said trench to support the
wall of the pipe.

3. A drainage system as defined 1n claim 2, wherein at
least two of said generally cylindrical pipes rest generally
side-by-side on the bottom of said trench with an open area
defined by adjacent diverging side walls of the pipes and the
bottom of the trench, and at least one other preassembled
member 15 positioned in the open area and generally con-
forms to the configuration of the open area to support the
pipes and prevent deformation thereof under load.

4. A drainage system as defined 1n claim 1, said preas-
sembled member further including a perforated conduit
extending through said sleeve member and surrounded by
said lightweight elements.

5. A drainage system comprising a trench of desired
length and width and having a bottom, at least two generally
cylindrical pipes at least twelve inches 1n diameter posi-
tioned generally side-by-side on said bottom with an open
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arca defined by adjacent diverging side walls of said pipes
and said bottom, and at least one flexible generally cylin-
drical preassembled drainage member positioned within and
extending longitudinally along said open area, said preas-
sembled drainage member including an outer perforated
sleeve member and a loose aggregation of discrete, crush
resistant, lightweight elements enveloped by and bounded
within said perforated sleeve member, said preassembled
drainage member generally conforming to the configuration
of said open area to support said pipes and prevent defor-
mation thereof under load.

6. A drainage system as defined 1n claim 5, said preas-
sembled member further including a perforated conduit
extending through said sleeve member and surrounded by
said lightweight elements.

7. Amethod of constructing a drainage system comprising,
digging a trench of desired length and width and having a
pair of side walls spaced from each other and a bottom
extending between the side walls to define a corner with
cach of said side walls; placing a flexible generally cylin-
drical preassembled drainage member 1n and longitudinally
extending along at least one of said corners, said preas-
sembled drainage member including an outer perforated
sleeve member and a loose aggregation of discrete, crush
resistant, lightweight elements enveloped and bounded
within said perforated sleeve member; and resting a gener-
ally cylindrical pipe of at least twelve inches 1in diameter on
the bottom of said trench 1n engagement with said preas-
sembled member which then generally conforms to the
configuration of the corner area defined by the respective
side wall and bottom of the trench and the adjacent wall of
the pipe to support the wall of the pipe and thereby prevent
deformation thereof under load.

8. The method of claim 7, comprising placing another
preassembled drainage member in the other corner of the
trench to support the wall of the pipe.

9. The method of claim 8, comprising placing at least two
of said generally cylindrical pipes generally side-by-side in
said trench with an open area defined by adjacent diverging
side walls of the pipe and the bottom of the trench, and
placing at least one other preassembled member in the open
arca the member generally conforming to the configuration
of the open area to support the pipes and prevent deforma-
tion thereof under load.

10. A method of claim 7, said preassembled member
further mcluding a perforated conduit extending through
said sleeve member and surrounded by said lightweight
clements.

11. A method of constructing a drainage system compris-
ing digeing a trench of desired length and width and having
a bottom; placing at least one longitudinally extending
flexible generally cylindrical preassembled drainage mem-
ber on said bottom, the preassembled drainage member
including an outer perforated sleeve member and a loose
aggregation of discrete, crush resistant, lightweight elements
enveloped and bounded within said perforated sleeve mem-
ber; and placing two generally cylindrical pipes of at least
twelve 1inches 1n diameter generally side-by-side on said
bottom with the side walls of the bottom of the pipes
overlying and engaging the preassembled drainage member
so that the member generally conforms to the configuration
of the area between the side walls of the pipes and the
bottom of the trench to support the pipes and prevent
deformation thereof under load.

12. A drainage system as defined in claim 11, said
preassembled member further including a perforated conduit
extending through said sleeve member and surrounded by
said lightweight elements.
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